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How Climate Change 
Will Affect the Midwest
Crop Rotation
Cover Crops and the Bottom Line
 Ecosystem services include provisioning, such as 
the production of food and water; regulating, such as 
the control of climate and disease; supporting, such as 
nutrient cycles and crop pollination; and cultural, such 
as spiritual and recreational benefits. Soils contribute 
to all of these essential ecosystem services. Cover 
cropping can help maintain soil health and ensure that 
its services continue.
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Crop diversification and using cover crops and perennials can do great things for soil, water, and wildlife. So why don’t farmers do more of both? The half-billion acres 
in Illinois and Iowa used to produce corn and soybean could be 
diversified without losing an annual cash crop simply by adding 
winter cover crops.
 Winter cover crops provide important ecosystem services by 
capturing nutrients like nitrogen and phosphorus that would be 
leached if soils were left bare. Growing cover crops can add or-
ganic matter and improve soil physical properties in ways that help 
prevent erosion and increase soil’s water-holding capacity. On top 
of all this, covers provide needed winter habitat for wildlife. 
Unfortunately, fewer than 20% of farmers in the Corn Belt 
have ever used cover crops, and those who have tried them have 
planted only a tiny fraction of their land. Fear of yield loss and 
time constraints are the main reasons farmers cite to explain 
why they don’t experiment with cover crops. 
New Tools Reduce Barriers to Cover Cropping
Cover crops can fit into no-till systems when they are killed 
with herbi cides and/or rolled. Improved tillage equipment lets 
growers incorporate mature covers including rye and vetch 
mixes that add biomass and nitrogen. New one-pass tillage 
tools leave plenty of surface residue and a level seedbed while 
reducing both the energy and time it takes to incorporate heavy 
covers like winter rye.
Even though these vertical disks are wider to suit today’s 
applications, they have been constructed to make them easy to 
transport on existing rural roads. Hopefully these advances in 
techniques and technology will help make cover cropping more 
mainstream. Mainstreaming cover crops will be an important 
part of conserving arable land.
Cover Crops Can Protect Soil From Increasingly 
Intense Rains and Flooding
The increased frequency and intensity of spring 
and fall rains in this region have increased both the 
need to protect prime agricultural land with winter 
covers and perennial buffers and the challenge of us-
ing these methods. Fortunately, new farm programs 
might encourage more farmers to make the extra ef-
fort. At present the Environmental Quality Incentive 
Program and Conservation Stewardship Programs 
provide cost-share payments of $50 to $80 per acre 
depending on the scenario and the cover crop grown. 
At these rates it would cost us about a billion dollars 
to protect the arable soils in Illinois and Iowa. This is a 
fraction of the costs of the flood damage experienced 
in Illinois and Iowa in 2008. Changes in drainage and 
hydrology have combined with agricultural intensifi-
cation and urban sprawl to make our landscape more 
vulnerable to intense weather. Planting cover crops 
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and buffers would not have stopped the rains, but 
countless studies indicate that their presence would 
have reduced flooding, leaching, and erosion, and as a 
result would have done much to keep needed nutrients 
and organic matter where they belong. 
Programs Paying Farmers to Sequester Carbon 
Could Increase Adoption of Cover Crops
Market-based programs that provide modest per-
acre payments (approximately $2 per ton of carbon 
sequestered) to reward farmers for using practices that 
increase soil organic matter might provide additional 
encouragement if they rewarded farmers for planting 
covers. Programs available today reward farmers for 
use of no-tillage practices and permanent grass sod. 
There is plenty of evidence suggesting that cover 
crops and diversified rotations both increase soil organ-
ic matter levels. Work has been ongoing for a decade to 
improve site-specific estimation of carbon sequestration 
rates in Illinois. Studies addressing the influence of no-
tillage practices applied to corn and soybean produc-
tion systems, the use of organic management practices, 
and the inclusion of cover crops in row crop production 
have found that sequestration rates vary among soils.
Cover Cropping and Organic Management Practices 
Both Sequester Soil Carbon in Illinois Study
On-farm and experiment station results show that cover 
cropping and organic production produce soil carbon seques-
tration rates similar to those achieved in no-tillage systems, 
ranging from 0 to 0.5 metric tons per acre per year. The upper 
rate is in line with credits being given by the Chicago Climate 
Exchange for using no-tillage practices for row crops. Lower 
rates of sequestration can occur when soil organic matter lev-
els are high before the new practices are adopted or if factors 
like drought, other production factors, or extreme moisture 
reduce productivity and/or accelerate organic matter decom-
position. We already know that decay rates will increase with 
temperatures. This means the amount of residue or biomass 
returned to the soil will need to be increased to maintain cur-
rent soil organic matter reserves.
Cover Crops Provide Nitrogen to Soil, Increase Yield 
Estimates of the value of ecosystem services provided 
by soil organic matter in the form of nitrogen supplied to 
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Soil organic N
C (metric Total min N
    tons) N (kg) (kg) supply Yield
A B C D E F G
24.8 1,920 57.6 20.2 87 0 0
26.0 2,080 62.4 21.2 91 13 1
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Per-acre value ($) of soil 
organic carbonChanges in stock size
Values at the Windsor Organic Research Trial from beginning and end of 
3-yr transition study (sequestration rate would be 11.4 metric tons of 
carbon per year.
Sequestration
Assuming I had 3% of total N mineralizes to become plant-available
Assuming increases of 11.8 units of N per 10 units of soil organic carbon
Assuming Mineralized N is valued at $0.34 kg N
Productivity value of soil organic matter associated with expected corn 
Value of annual increase in soil organic carbon in EU=(organic-base
metric ton cabon 1/3 years in transition x $33 metric ton carbon paid by 
EU exchange.
Value of annual increase in soil organic carbon in US = rate of exchange x 
$2.3 metric ton carbon paid by Chicago Climate Exchange.
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crops or simple yield increases show that direct benefits to 
crops are worth as much as or more to farmers than carbon 
payments, at least at rates set by voluntary markets now 
available to Corn Belt farmers. Prices for soil carbon are 
likely to increase tenfold if we cap carbon emissions and al-
low soil sequestration to be included as an offset for green-
house gas emissions.
Cover Crops a New Opportunity for Farmers
Cover cropping, like no-till, is an opportunity for farmers 
to protect their soil and boost their bottom line. Crops could 
also protect soils from the increasingly intense weather 
events farmers are likely to face with climate change. Poli-
cies that reward farmers for cover cropping could increase 
rates of adoption.
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Increases in Soil Carbon Benefit 
Production and the Environment
Simple calculations show that the benefits of soil organic matter 
to crop performance greatly exceed the value that is being paid for 
carbon sequestration and that small gains in soil organic matter are 
worth money.
